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Apparatus and arrangement for exercising and supporting an upper limb 



The invention relates to an apparatus as defined in the preamble of claim 1 and to an 
arrangement as defined in the preamble of claim 13 for exercising and supporting an 
5 upper limb. 

The exercising and supporting apparatus of the invention is intended for supporting 
an upper limb (shoulder) after surgery on the shoulder and for exercising said upper 
limb. After shoulder surgery, the entire upper limb needs to be supported over a 
relatively long period of time, depending on the kind of injury. It is awkward to 

10 keep an upper limb that has undergone surgery in the same position over a long pe- 
riod of time, and, the upper limb may shift from the desired position especially 
while the patient is sleeping. Consequently, the support means should retain the up- 
per limb in position while the patient is sleeping. Current support means usually ful- 
fil this function, however, the patient often tends to sleep on only one side, because 

15 the means hampers the patient's body movements, making his/her life more diffi- 
cult. The shoulder is rehabilitated as the patient recovers. For the time being, there 
are no available support apparatuses allowing the patient to efficiently rehabilitate 
his upper limb on his own, given the consistent risk of damage to the shoulder joint 
muscles moving the upper limb that have been subjected to surgery. 

20 In this context, an upper limb subjected to surgery implies an upper limb on the side 
of which the shoulder joint muscles, such as, for instance, the supraspinal muscle, 
has been subjected to surgery. 

The invention is intended to eliminate the prior art inconveniences. Thus, the first 
objective of the invention is to provide an apparatus allowing to efficiently prevent 
25 the movements of an upper limb that has been subjected to surgery while the patient 
is asleep, without disturbing or limiting the sleeping position substantially. 

A second objective of the invention is to provide an apparatus allowing the patient 
to move the limb on the surgery side while the muscles moving the shoulder joint of 
this upper limb remain passive. 

30 An additional objective of the invention is to provide an apparatus allowing the pa- 
tient to start rehabilitating the upper limb on his own as soon as possible after sur- 
gery intervention. 
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The objectives mentioned above are achieved with the apparatus defined in claim 1 
and the arrangement defined in claim 8. 

The apparatus of the invention comprises two support modules (A, B) connected on 
the first side by a rigid connecting piece. Both the support modules have a frame to 
5 the upper part of which a support plate has been attached, with an exercising part C 
removably attached to the support plate of the first support module. The exercising 
part C comprises an upper arm support means articulated or hinged in the support 
plate and an actuator moving or rotating the support means or part of it relative to 
said support plate. 

10 The arrangement of the invention, again, comprises an apparatus including two sup- 
port modules (A, B) connected on the first side by a rigid connecting piece. Both 
the support modules have a rigid frame, to the upper part of which a support plate 
has been attached, with an exercising part C rotatable or movable attached at the 
joint or at the hinge means to the support plate of the first support module. The 

15 frames of the support modules (A, B) can be set immediately underneath the shoul- 
der joints. The other healthy upper limb is supported on the support plate attached 
to the upper part of the frame of the support module B, with said upper limb acting 
on the rigid connecting piece with a force F 1 . The first upper limb that has under- 
gone surgery is supported on the exercising part C attached to the support plate dis- 

20 posed in the upper part of the frame of the support module A, with the weight of the 
upper limb acting on the rigid connecting piece with a force F2. The forces Fl and 
F2 are balanced by the rigid connecting piece. 

In a preferred embodiment, the first upper limb that has undergone surgery is sup- 
ported on the support module C such that the upper arm is supported on the upper 
25 arm support means. The joint or hinge means between the upper arm support means 
and the support plate is set underneath the upper arm joint and the upper arm sup- 
port means is moved with the actuator relative to the support plate, with the muscles 
in the shoulder joint and/or the upper arm that have been operated on and the mus- 
cles groups acting on these remaining substantially passive. 

30 In a second preferred embodiment, the distance between the shoulder joint and the 
point of connection or the hinge means can be varied. The point of connection is 
formed at the joint between the upper arm support means and the support plate. 



In a further preferred embodiment of the invention, movement of the upper arm 
support means relative to the support plate or variation of the distance between the 
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point of connection or the hinge means and the shoulder joint simultaneously 
changes the length of the upper arm support means. 

The basic idea of the support and exercising apparatus of the invention is that the 
two support modules A and B of the apparatus are fitted against the patient's sides, 
5 immediately underneath the shoulder joint. The support modules are connected by a 
rigid curved connecting rod on one side and by a wide band on the other side. The 
support module B comprises a frame, such as a metal plate, which is intended for 
lifting and supporting the healthy upper limb, the curvature of its inner surface cor- 
responding roughly to the curvature of the body side. The support plate is posi- 

10 tioned in the armpit of the healthy limb in order to lift the limb. The support module 
A also comprises a frame such as a metal plate, which is intended for lifting and 
supporting the healthy limb, the curvature of its inner surface also corresponding 
roughly to the curvature of the body side. The support module frames are connected 
by a rigid beam, which serves to transmit and balance the support forces Fl and F2 

15 between the support modules. In this situation, with support plates fitted under each 
limb, the body position will be balanced. For instance, as the patient is sleeping, the 
apparatus has the notable advantage of efficiently preventing movement of the sur- 
gery limb, because the support modules support via the support plates the weight of 
the protruding upper limb at the extreme points of the frame (support means) on the 

20 back side. 

The apparatus of the invention gets its support from the patient's sides, immediately 
underneath the shoulder joint, yielding the notable additional advantage of the pro- 
truding upper limb not exerting any pressure or torsion on the body, unlike prior art 
apparatuses getting their support from the hip. 

25 The exercising part C supporting the upper limb in the apparatus of the invention 
comprises an upper arm support means, whose connecting piece has been articu- 
lated or hinged into a support plate attached to the frame of the module A, with the 
actuator of the exercising part C disposed between said connecting piece and the 
support plate. The actuator is preferably pneumatically operated, and while expand- 

30 ing and contracting, it causes the forearm support means to move relative to the 
support plate. Said support means consists of a connecting piece, to which a fore- 
arm support means has been connected. The actuator of the exercising means is 
preferably driven by an air pump, which, in turn can be operated by the hand of the 
surgery limb, over a connecting hose. The actuator shifts the overarm support 

35 means relative to the stationary support plate also in the up-down direction so that 
the forearm and the upper arm of the surgery upper limb move, while the muscles 
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moving the shoulder joint (including the supraspinal muscle) and the muscle groups 
acting on these remain substantially passive. Such an exercising apparatus achieves 
the benefit of the patient being independently able to exercise and move the surgery 
side limb, while the surgery muscles of the shoulder joint in this upper limb or the 
5 muscle groups acting on these, still remain passive. 

Since the patient may move the surgery limb on his own, rehabilitation does not 
necessarily call for any physiotherapist or similar aide, achieving the benefit of ap- 
preciably more rapid rehabilitation than usually. Since the patient can continually 
move his upper arm on his own, he moves his forearm with an appreciably regular 
10 movement. Regular and ample movement of the upper arm, again, significantly re- 
duces the exposure of the upper arm to additional damage, because stiffening of the 
joint capsule due to immobility and entrapments of the shoulder nerves are pre- 
vented. 

The apparatus of the invention allows independent exercise of the shoulder joint 
15 immediately upon surgery, because the lifting movement achieved with the appara- 
tus does not move the muscles moving the shoulder joint, such as the supraspinal 
muscle, nor the muscle groups acting on these muscles. 

The invention relates to a separate supporting arrangement for preventing and cur- 
ing injuries, such as shoulder and shoulder joint injuries. The chief advantages of 
the supporting arrangement of the invention over current armpit supports are its re- 
liable initial settings and adjustments, its comfort of use and its ensuring rehabilita- 
tion of the injury as promptly as possible, with the patient's active and independent 
intervention. Current therapeutic armpit-support means for shoulder injuries often 
consist of "an aeroplane-shaped" splint or shaped cushions and splints made of 
foam plastic. Thus, for instance, the "aeroplane-shaped splint" is the most fre- 
quently used at the initial stage of the post-surgery treatment after rotator cuff sur- 
gery, since it retains the surgery hand in position at the initial settings and adjust- 
ments better than do means made of foam plastic. When the shoulder has healed to 
an extent such that it is set at a smaller abduction/adduction angle, and is also al- 
lowed to move to some extent, the awkward aeroplane splint is then normally re- 
placed with a light foam plastic splint/cushion. Yet neither of these cases takes suf- 
ficient account of the patient's comfort of use and of his/her being allowed active 
and independent rehabilitation. An "aeroplane splint", for instance, has fixed and 
basically good angular settings and adjustments, however, the splint and thus also 
the upper arm may turn backwards and forwards, which, in the extreme case, may 
hamper the healing process. This is due to the fact that the support belt is prevented 
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from turning exclusively by its degree of tightness, and hence by the friction be- 
tween the support belt and the waist, being further deteriorated by the garment layer 
between these two. In addition, the aeroplane splint has two-joint angular adjust- 
ment, i.e. there are joints on the front and the rear side of the shoulder, so that it is 
5 difficult to use, and especially in bed, requires the use of all kinds of extra pads and 
cushions in order to allow the patient to rest and sleep at all. Of course, because of 
its fixed settings, an aeroplane splint hardly allows the patient to rehabilitate his in- 
jury on his own to any degree. 

Cushions and splints made of plastic foam are certainly light and allow patients in- 
10 dependent active rehabilitation to some extent, using palm and finger movements, 
for instance. However, in use, they are unfortunately impractical and awkward, be- 
cause they fill up the entire armpit and are also broad in the lateral direction. This 
prevents the patient from dressing in the normal way, which, in turn, makes it more 
difficult for him/her to participate in outdoor activities and social life. 

1 5 Above all, the main benefits for the patient provided by the support arrangement of 
the invention are solid and reliable initial settings and adjustments, the comfort of 
use of the device and facilities for active, independent and versatile rehabilitation. 
The solidity of the support system and the reliability of its settings and adjustments 
have been achieved by means of adjustment parts that are easy to use and can be 

20 blocked and by the connection of the two support modules not only by the tractive 
force but also by a connecting bar transmitting propulsive and shear forces, thus ef- 
ficiently preventing the upper arm from turning. This also allows a lightening and 
balancing counter-force to be transmitted from the healthy armpit to the arm to be 
supported and treated, which, in turn, provides enhanced support reliability and 

25 comfort of use for the patient. In addition, the comfort of use of the support system 
has been appreciably developed compared to conventional armpit supports by keep- 
ing the patient's armpits and shoulder mainly open and free from all kinds of parts 
and devices, allowing the patient to dress fairly normally and to wash and rest with 
greater ease. In addition, the support system takes account of facilities for various 

30 pads for more comfort and independent rehabilitation movements. The patient is 
also allowed to rehabilitate his shoulder readily and actively on his own as promptly 
as possible. This has been achieved by the patient being able to personally release 
the blocking of the means for controlling the movements of the upper arm, the fore- 
arm and the palm, contrary to initial settings and adjustments made by the physician 

35 and the physiotherapist, so that he can do exercising movements the way he wants. 
In this conjunction, he may utilise e.g. one of his hands or any external actuator, 
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such as a pump driven by hand or foot, which is connected to actuators of these 
movements or to depression/overpressure pads etc. 

The invention is described below in further detail with reference to the accompany- 
ing drawings. 

5 Figure 1 A is a front view of the apparatus of the invention. 

Figure IB shows a partial cross-section of the apparatus of the figure with the appa- 
ratus viewed along line A-A in the direction defined with the arrows with a full 
head. 

Figure 1C illustrates the construction of the exercising part C in figure 1. 

10 Figure 2 A is a top view of the apparatus of figure 1 A. 

Figure 2B is a partial cross-section of the apparatus shown in figure 2A with the ap- 
paratus viewed along the broken line in the direction indicated by the arrows with a 
full head. 

Figure 3 is a schematic view of the construction and operation of the forearm sup- 
15 port means of the exercising part C. 

Figures 4A and 4B are schematic top views of the construction and operation of the 
forearm support means of the exercising part C. 

Figure 5 is a schematic lateral view of the operation of the shoulder support part of 
the exercising part C, with the exercising part actuated by the actuator. 

20 Figures 6A and 6B show the apparatus of the invention fitted on the patient. 

Figure 7 shows an alternative construction of the exercising part C. 

The following is a survey of the constructions of the figures and the specific part of 
the invention illustrated with each figure. 

Figure 1 A illustrates the general structure of the apparatus of the invention. The ap- 
25 paratus comprises two support modules A and B and an exercising part C. A rigid 
connecting bar 5 connects the support modules A and B. Both the support modules 
have a frame 1, whose upper part is connected with a curved support plate 4. The 
exercising part C has an upper arm support means 3, which consists of a plurality of 
movable parts articulated into one another. In addition, the exercising part com- 
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prises an arm support means, which does not appear visibly in the figures due to the 
imaging angle. In fact, the arm support means appears better in figure 2A. 

Figure IB shows details of the construction encircled in figure 1A, which firstly il- 
lustrates the connecting mode between the frame 1; la of the support module A and 
5 the rigid connecting bar 5 connected to the frame, and secondly, the connecting 
mode between the support plate 4; 4a fixed to the frame 1; la of the support module 
A and said frame la. The connections use various movable fixing means 6, 8, which 
allow variations of the mutual position between the frame 1 and the rigid connecting 
bar 5 on the one hand and between the frame 1 and the support plate 4 on the other 
10 hand. 

Figure 1C illustrates in still greater detail the construction of the exercising part C 
connected with the illustrated support module, viewed at the same angle as in figure 
1 A. For the sake of clarity, the elbow pad and support 27 has been omitted from ex- 
ercising part C. The connecting part 31 of the support means 3 is hinged in the sup- 
15 port plate 4; 4a so as to allow mutual movement of these parts in parallel with their 
longitudinal axis. In addition, the support means 3 comprises an upper arm support 
part 32 articulated in the end of the connecting part 31, this support part, in turn, 
consisting of two glide parts connected in gliding relationship. 

Figure 2A also illustrates the general construction of the apparatus of the invention, 
20 however, viewed from above in this case. The main structures of the figure are the 
same as in figure 1 A, and the figure also shows the construction of the forearm sup- 
port means 10 of the exercising support C more visibly. 

Figure 2B illustrates the construction of the forearm support means 3 articulated in 
the support plate of support module A. The main components in this figure are the 
25 same as in figure 1C. 

Figure 3 illustrates the construction of the support plate 4; 4a of the support module 
A and the connecting part 32 of the upper arm support means 3 articulated into the 
support plate. The figure shows an actuator 9 disposed between the connecting part 
32 and the support plate 4; 4a for variation of the angle of incidence between the 
30 connecting part 32 and the support plate. 

Figures 4A and 4B illustrate the construction of the support part 32 of the upper arm 
support means in greater detail. The support part 32 consists of two glide parts 32a 
and 32b attached in gliding relationship. The glide parts 32a and 32b glide relative 
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to each other in the longitudinal direction of the support part, thereby altering the 
length LI of the support part. 

Figure 5 is a schematic view of the change in the length LI of the upper arm support 
part 32 articulated in the support plate 4; 4a of the support module A, which is 
5 brought about by a change in the angle of incidence between the connecting part 3 1 
of the upper arm support means 3 and said support plate 4; 4a by means of the ac- 
tuator 9. 

Figures 6A and 6B show the apparatus of the invention when worn in operating po- 
sition by a patient. The support modules A and B of the apparatus are fitted imme- 

10 diately underneath the shoulder joint N. The support element 1; lb acting as the 
frame of the module is located underneath the healthy shoulder joint N; N2, as 
shown in figure 6A, and module A is intended for similar attachment underneath the 
patient's upper limb that has undergone surgery, with the support element 1; la act- 
ing as the frame of this module located immediately underneath the shoulder joint 

15 N; Nl that has been operated on. 

Figure 7 illustrates an alternative construction for an exercising part C. Support 
means comprises several connecting parts but only the first connecting part 3 1 has 
been shown for the sake of clarity. Partially shown support element 1; la includes 
now several mutually connected rigid strips. On the upper part of the support ele- 

20 ment la is fixed a support plate 4; 4a with a rigid nose 4a'. Between the first con- 
necting part 3 1 of the support means 3 and the nose 4a 5 of the support plate is dis- 
posed a hinge means P; PI. Connecting part 31 has two plate-like, elongated parts: 
the lower connecting part 31g and the upper connecting part 3 If and between said 
upper connecting part 3 If and lower connecting part 31g is disposed a pneumatic 

25 actuator 9. The upper connecting part 3 If and the lower connecting part 31g are 
connected together from one end that is, for its part, connected horizontally turnta- 
ble at the top of the hinge means P; PI. 

The constructions and the related characteristics of the invention described in a ge- 
neric way above will be depicted in greater detail below. 

30 The apparatus of the invention is first generally described. 

The figures illustrate one of the most typical support arrangements, which com- 
prises two support modules A and B, which are connected by a part 5, which, beside 
tractive force, is capable of transmitting especially compression force, and also 
trains verse shearing forces. Of course, there may be more than one of these connect- 
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ing bars 5, each of them being equipped with means 6 required for optimal lateral 
adjustment of the support system. The connecting bar 5 above all provides superior 
reliability regarding the solidity and initial settings and adjustments of the support 
system compared to armpit supports currently available on the market. In addition, 
5 it is capable of efficiently transmitting a lightening and balancing counter-force 
from the healthy armpit to the support module A of the arm under treatment. All 
this is achieved by the fact that the connecting rod 5 is capable of transmitting com- 
pression and shearing forces beside tractive force, given its rigid or almost rigid 
manufacture of e.g. aluminium, steel, plastic, compound or similar flat material. It is 
10 also obvious that the support system described above is positioned and fixed in the 
vertical direction also on the patient's back side and over his shoulders, using sup- 
port straps 23 or braces 21, 22 and 24, for instance. 

The support module A of the shoulder under treatment consists of devices, and its 
initial settings and adjustments, such as angular, longitudinal, lateral and vertical 
15 adjustments, can be performed for each patient by a physiotherapist according to the 
physician's instructions, using precisely these means that can be adjusted and block- 
ed relative to each other. The actual blocking means and devices, such as e.g. parts 
8 and P, are easy to use and can be reliably blocked, thus providing reliable and 
secure initial settings and adjustments as required for the injury to heal. 

20 In the process of the treatment and healing of the injury, independent, active and 
versatile rehabilitation is accentuated, and this has been rendered easy for the pa- 
tient to do contrary to these initial settings and adjustments in the support system of 
the invention as described below. 

- upper arm rehabilitation movements are allowed for by releasing the blockings 
25 and the glide 32, the movements being activated e.g. using finger/palm movements 

of the same hand by means of e.g. a pressure pump, a connecting hose 9a and an ac- 
tuator 9, thereby also rehabilitating the fingers and the palm. In figure 2A, the con- 
necting hose 9a has been drawn with a separate broken line for the sake of clarity; 
however, it may naturally also run "hidden" as an integrated part of the drive power 
30 means and the actuator 9 and the parts 10 and 3 between these. In this context, we 
emphasise that the other movements of the support arrangement can activate these 
upper arm-rehabilitating movements also internally, such as, for instance: 

- a turning movement of the arm by means of the device 10 and/or 

- a rotating and/or axial movement of the arm by means of the device 10 and/or 
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- by means of the device 4; 4b, which is located in the support module B in the 
healthy armpit. 

In addition, the rehabilitating movements can be activated externally, such as, for 
instance, using the healthy hand or foot/feet, or entirely with the aid of another per- 
5 son or device. Accordingly, in order to rehabilitate the arm, its turning movement 
can be released by blocking and its rotation and axial movements by blocking. For 
activating these movements as well, the internal or external coupling means de- 
scribed above can be used. 

The armpit support of the healthy arm, support module B, comprises at least the 
10 parts 1 and 4 including adjustments, such as e.g. part 4; 4b with adjustments 8; 8a, 
and any adjustable supplementary parts may be additionally used. Using this part 4; 
4b, the patient is able to lighten and balance the armpit support of the arm under 
treatment with natural use of his healthy hand, and/or he may use the part 4; 4b to 
activate its rehabilitating movements while enhancing his comfort of use. 

15 Besides normal "passive" pads made of foam plastic or the like, the support ar- 
rangement of the invention may use pads activated by the patient himself, such as, 
for instance, depression/overpressure pads 71, 72. Then the patient may himself 
handily control mainly the surface pressure at critical contact points, in the way he 
desires, in order to optimise his own comfort of use and treatment. 

20 As shown in the figure, the armpit of the arm under treatment remains very open, al- 
lowing the patient to dress and take care of his personal hygiene fairly normally, 
which, in turn, results in higher comfort of use and easier social life. 

Next, we shall discuss in further detail the apparatus of the invention shown at dif- 
ferent angles in figures 1A and IB and the way of fitting the apparatus on the pa- 
tient (figures 6 A and 6B). The module B is intended for attachment to the patient's 
side, immediately underneath the armpit of the healthy upper limb, the support ele- 
ment 1; lb acting as the frame of the module being located underneath the shoulder 
joint N. The upper part of the support module B comprises a support plate 4; 4b to 
be fitted in the armpit. The support plate 4; 4b of the upper part of the support mod- 
ule B has a size and shape such that the patient is readily allowed to put his hand 
against his body. A second support plate 4; 4a is fixed to the upper part of the sup- 
port element of the module A, this support plate being fitted in the armpit of the pa- 
tient's upper limb that has undergone surgery. The support plate 4; 4a has the shape 
of an upwardly turned J, having a size and a radius of curvature of its curved upper 
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part such that said support plate forces the upper arm resting on its upper surface 
apart from the remaining body. To facilitate attachment, the curvature of the plate- 
like support elements 1 of the modules A and B tallies the curvature of the side of 
the human body. The support elements of the support modules A and B are con- 
5 nected by a connecting bar 5 to be placed in front of the body. On the other side, a 
wide band, not shown in figure 6 5 connects the support elements. As mentioned 
above, the support plate 4; 4b has the shape of an upwardly turned J, with the radius 
of curvature of its curved upper part such that the patient may readily put his hand 
against his body (figure 6A). This support plate has the purpose of acting as a 

10 transmission means for the counter- force Fl, in order to compensate the force F2 
generated by the arm that has been operated on and the weight of the exercising part 
C acting on this arm. The counter- force Fl is generated as the healthy hand presses 
the support plate 4; 4b downward. A second support plate 4; 4a is attached to the 
upper part of the support element of the module A, this second support plate being 

15 fitted in the armpit of the patient's upper limb that has undergone surgery (figure 
6A). The second support plate 4; 4a is under the action of the weight of the arm that 
has undergone surgery and the parts of the support device attached to this. To facili- 
tate attachment, the curvature of the plate-like support elements 4 of the modules A 
and B tallies the curvature of the side of the human body (figure 6A). The rigid 

20 connecting bar 5 used as the connecting piece for connecting the support elements 
of the support modules A and B on the first side balances the forces Fl and F2 so as 
to maintain the body in balance. On the other side, a broad band 23 connects the 
support elements. In addition, a gear and shoulder straps 21, 22, 24 are attached to 
the module frame 1 for supporting the support modules A and B on the patinet's 

25 shoulders and around his neck. 

The position between the frame 1 of the two modules A and B and the associated 
support frame 4 can be altered so that the position of the support plates 4 underneath 
the patient's shoulder joints N can be adjusted in conformity with the dimensions of 
the patient's body, the degree of seriousness of the shoulder injury, and the patient's 
30 comfort of use. The position of the connecting bar 5 relative to these frames 1 is 
also adjustable. The facilities for adjusting the mutual position between the support 
plates 4 and the support elements 1 are illustrated in greater detail in figure IB. 

Figure IB illustrates the mechanisms for adjusting the support plate 4; 4a on the 
surgery side; the point of attachment of the frame of the support module A in paral- 
35 lei with the longitudinal axis of the connecting bar is adjusted according to figure 
IB by means of control means 6; 6a, which is e.g. a clamping screw, whose block- 
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ing point in the longitudinal groove of the connecting bar can be varied. The vertical 
and lateral position of the support plate relative to the plane defined by the connect- 
ing bar on the support element, in turn, is adjusted by control means 8 moving in 
vertical and horizontal grooves, such as clamping screws, in the support element. 
5 The control means 8; 8a are used to adjust the position of the support plate in the 
lateral direction, i.e. relative to a vertical plane passing through the longitudinal axis 
of the connecting bar, in order to fit the support plate at the correct position relative 
to the side of the patient's body. The control means 8; 8b are used for adjusting the 
upward-downward position of the support plate 4; 4a relative to a horizontal plane 

10 passing through the connecting bar, and simultaneously the angle of support of the 
surgery upper limb relative to the longitudinal direction of the body. The mecha- 
nisms for adjusting the support plate on the healthy side of the body are the same as 
the control mechanisms described here, except that vertical adjustments facilities 
are not indispensable, because the support plate 4; 4b is not intended for lifting the 

15 patient's healthy arm, but for fitting the support plate in the patient's armpit with 
the patient's healthy hand pressing the support plate downwards with a suitable 
force for compensating the weight of the surgery upper limb. 

Reverting to figures 1A, 1C and 2 A, we note that the exercising module C com- 
prises an upper arm support means 3 and an arm support means 10. The exercising 

20 module C is articulated from the connecting part 3 1 of the support means 3 in the 
curved upper part in the shape of an upside-down turned J of the support plate 4; 4a 
of the support module 4 (best visible in figure 1C). The point of connection is 
marked with the letter P. The connecting part turns in the upward-downward direc- 
tion relative to the support plate at the connecting point, i.e. joint P, so that the plane 

25 of the longitudinal axis of the connecting part rotates relative to the plane of the 
longitudinal axis of the connecting part, in other words, the angle of incidence a be- 
tween the connecting part and the support plate changes at joint P. Between the 
lower surface of the connecting part 3 1 and the upper surface of the support plate 4; 
4a, there is an actuator 9, by means of which said angle of incidence at the point of 

30 connection P is changed (figure 1C). The support part 32 of the upper arm support 
means 3 is associated to the outer end 3 1 a of the connecting part 3 1 relative to the 
body, the support part consisting in turn of two glide parts in mutually gliding rela- 
tionship. 

The glide parts 32a and 32b of the support part 32 are disposed to move relative to 
35 each other in the longitudinal direction LI of the support part, this movement being 
illustrated by figures 4 A and 4B. The upper surface of the first broader glide part 
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32a bears against the smooth lower surface of the second narrower support part 32b. 
The upper surface of the second glide part comprises pins 32c, between which a 
narrower glide part 32b has been fitted with the longitudinal axes of said glide parts 
32 and 32b being in alignment. As the angle of the support part formed by the glide 
5 parts changes relative to the horizontal plane, the glide parts shift relative to each 
other and the length LI of the support part changes from LI ; LI ' to L; LI". 

We revert to figure 1C. Adjustment of the basic position of the support plate 4; 4a 
in the up-down direction is performed with control means 8, as described above. As 
the connecting part is moved away from the patient's side on the curved portion of 

10 the J-shaped support plate, the joint P moves away from the patient's side due to the 
curvature of the upper part of the support plate. In this manner, one can change the 
basic angle of incidence between the upper limb and the side prevailing each time. 
Because the shoulder joint N and the joint P are at different locations, i.e. they are 
spaced by a given distance L, the length 3 of the upper arm support means necessar- 

15 ily changes as the distance between the shoulder joint and the joint P is altered. The 
length of the upper arm support means 3 is changed by changing the length of the 
support part 32 attached to the end of the connecting part 3 1 articulated at the joint, 
i.e. point of connection P, and then the upper arm remains supported over its entire 
length. The change of the length of the support part 32 is illustrated above in con- 

20 nection with figures 4 A, 4B and 5. The basic angle of incidence between the body 
and the upper arm support means 3 is changed when one wishes to change the angle 
between the upper limb and the body; as post-surgery treatment of the shoulder 
joint is started, the angle between the upper limb and the body is set so as to be 
large, and in the process of healing of the shoulder joint, this angle is gradually de- 

25 creased. 

Figure 7 represents an alternative way for structuring the exercising part C that has 
been described above in figure 1C. In this time the shape of the support plate 4a is 
about elliptical with a rectangular nose 4a' that connects the support plate 4a to the 
support means 3 via the hinge means P; PI. The nose 4; 4a' is connected to said 

30 hinge means PI by means of a hinge PI shaft Pla that runs through the hole inside 
the nose 4a'. The shaft Pla can be rotated axially inside the nose 4a'. The lower 
connecting part 31g is supported via a rigid joint member Plb on the hinge shaft 
Pla of the hinge PI. Linking lower connecting part and hinge shaft Pla is executed 
in such a way that it will essentially hinder mutual movements of these parts in ver- 

35 tical direction. The upper connecting part 3 If joints to the lower connecting part 3 If 
with a fork-like hinge Pic, that will allow mutual movements of these parts 3 If, 3 lg 
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in vertical direction, but not in lateral direction. The hinge PI is connected to the 
hinge shaft Pla vertically pivotable via a mortise joint while its lateral movements 
in relation to the hinge shaft PI are hindered. Between the upper connecting part 3 If 
and lower connecting part 31g is disposed a pneumatic actuator 9 that will change 
5 the angle of incidence between mentioned connecting parts 3 If and 3 lg of the sup- 
port means 3 by forcing a gap to be opened between said parts 31f and 31g (Of 
course the upper part 3f of the upper arm support means 3 is also rotated relative to 
the support plate 4; 4a while using the actuator 9, since the support plate 4 is fixed 
essentially stationary to the hinge means P; PI). The upper limb resting on the sur- 

10 face of the upper part 3 If will be raised. In this application mode an upper arm will 
rest on the upper part of the connecting means 31; 31a and will be exercised in up 
and down direction by changing the angle of incidence between connecting parts 
31g and 3 If by actuator 9. Additionally, the hinge shaft Pla inside the hinge PI can 
be rotated in relation to its longitudinal axis. Since the angle of incidence between 

15 upper part 3 If and the lower part 31g remains simultaneously constant, the first 
connecting part 31 of the support means will draw a certain angle in a certain level 
around the axis of the shaft Pla of the hinge means PI . We can also say that the cer- 
tain point of the connecting part 3 1 draws an angle in a certain vertical level in hori- 
zontal or nearly horizontal plane. When the shaft Pla is rotated inside the hinge PI, 

20 the arm resting on the upper part 3 If of the support means 3 will rotate correspond- 
ingly around the (longitudinal) axis of the shaft PI. This rotational movement of the 
hinge shaft PI will allow an additionally exercising possibility: one can move upper 
limb back and forth in relation to the shoulder line and in this way to exercise mus- 
cle groups moving upper limb on certain horizontal plane. 

25 Figure 5 shows how the glide parts 32a and 32b move relative to each other when 
the angle of the plane passing through the support part 32 to the horizontal plane is 
changed. A change of the basic angle of incidence between the support plate and the 
connecting means has been described above, and at the same time the length of the 
support part of the upper arm requires a change. In figure 5, the pneumatic actuator 

30 9 at the basic angle of incidence, i.e. 0 angle, does not lift the support means, but the 
support means 3 bears against the curved surface of the support plate 4. As the up- 
per arm is exercised, the length of the support part 32 is changed. Figure 5 shows 
how the upper arm is exercised with the aid of the exercising part; the actuator 9, 
such as a pneumatic cylinder (or air cushion as in figure 3), bears against the upper 

35 surface of the support plate 4; 4a, pushing the connecting part 31 of the support 
means away from the plane of the support plate 4; 4a, the connecting part 31 swiv- 
elling around the joint P and a given angle a being formed between the support 
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plate and the connecting part. The actuator 9 is driven with an air pump kept in the 
hand of the patient's surgery upper limb, from where an air hose 9a leads to the ac- 
tuator 9 (shown in figure 2A). Because the support means 3 is moved relative to the 
shoulder joint, the length LI of the support part 32 necessarily increases from the 
5 initial length L\ first to the length L", as the angle grows to 40 degrees, and further 
to the length L" as the angle increases to 90 degrees, because the support means 
joint P is not at the same location as the shoulder joint, but at the point of connec- 
tion P between the support plate 4a and the connecting part 3 1 of the support means 
3. As the upper arm is moved with the mechanism shown in figure 5, the muscles of 
10 the shoulder joint do not work, but still the upper limb gets the exercise it needs, 
speeding up healing of the upper arm and the shoulder joint after surgery. 

Figure 3 illustrates still another way of transferring the point of connection P be- 
tween the support plate 4; 4a and the connecting part 3 1 of the upper arm support 
means 3 on said support plate, when it is desirable to change the basic angle of inci- 

1 5 dence between the upper limb and the body in the process of healing. The surface of 
the support plate 4; 4a has a groove 32 with fixing pins 3 1 at its edges. A pneumatic 
actuator, such as an air cushion 9, is disposed in the groove 32 so as to be movable 
in either direction in the groove. The point of connection P, marked with a broken 
line, between the connecting part 3; 31 of the support means and the support plate 

20 can be changed by shifting the fixing point of the connecting part from one pair of 
fixing pins to another, while the distance of the connecting point P to the shoulder 
joint changes. As the distance between the connecting point P and the shoulder joint 
changes, the total length of the glide parts of the upper arm support part also 
changes, resulting in the upper arm being consistently supported over its entire 

25 length (cf. figure 5). As the treatment proceeds, the angle of incidence between the 
body and the upper limb can be diminished while also diminishing the angle of in- 
cidence between the body and the upper arm support means, because the upper limb 
is supported by said support means 3. 

The main components of the apparatus of figures 1A and 2 A and the operation of 
30 these components have been described above. Said apparatus also comprises other 
parts of less relevance for the implementation of the invention: an arm support 
means 10 is articulated at the end of the upper arm support means. The arm support 
means and the upper arm support means comprise among other things various pads 
71, 72 and fixing and support means 101, by means of which the arm is solidly and 
35 flexibly attached to said support means. The hand-operated air pump actuating the 
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actuator is located on the support means 101, from where an air hose 9a leads to the 
actuator. 

The entire apparatus of the invention is fixed in the immediate vicinity of the shoul- 
der joints so as not to hamper the patient's movements and sleep significantly, con- 
5 trary to known apparatuses proposed for a similar purpose, which get their support 
from the hip. 

Only a number of embodiments of the invention have been described above, and it 
is obvious to those skilled in the art that the invention can be implemented in many 
other ways without departing from the scope of protection of the claims. Thus, the 

10 connecting bar 5 may consist of several parts, the actuator 9 may be either an air 
cushion, a pneumatic cylinder, however, other manually operated actuators can also 
be used. The actuator 9 can, for example, be a pressure spring, that is advanta- 
geously provided with a removable stopper that will prevent the operation of this 
spring while resting. When the stopper is removed, the spring will be opened, which 

15 will force the upper part 3 If to rotate around the fork-like joint body Pic in vertical 
direction. A gap will be opened between the upper part 3 If and the lower part 3 If 
and the upper limb resting on the surface of the upper part 3 If will be raised. By 
pushing the upper part with upper limb against the spring force generated by the 
pressure spring one can exercise muscles that moves upper limb up and down. The 

20 support part 32 may consist of two or more parts and it may be equipped with a dif- 
ferent mechanism than the one described in the embodiment example above. 



